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AUTHORS: pereknove, Ve Fei Markova,

TITLE: Phase diagral of alloys of the system chromium - ytErium

PERIODICALS Zhurnal neorganicheskoy khimii,; V. 6, noe 9 1961,
1252 - 1253 S

»TEXT: The physico-chemical-reactioh of chromium with yttrium.and the',
effect of yttrium on the strength and plasticity of chromium was gtudiede

Electrolyte chromium with 2 purity of '99,5% and metallic yotrium with &

purity of 97%,,contaminated by tantaluly niobiumy and rare earths, were

‘the starting materials for preparing the alloys. The alloys were prepared'
“electric 8rc jn helium atmospheree. 2% alloys

9 10,}20, 30, 50,_60, 70, 80, 85, 90, '/><

.‘959'99, 99.5), and 99.8 wtdh yttrium Wererbtained. 'Microstructnral.
_gnalyses indica i ' i {tp 0.4% yviriuo and

moTes Yttriu'm"withlmﬂ%’Cr forms & eutectic at 1315 t 71%. Chromium and
yttrium in liquid and solid state o be jmmiscible in the rangé
of 19 - 10 wt% yttriumvat a}temperature of 1760Af 25° Ce. The limite&
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solubility of yttrium jn solid chromium was-studied’by;hardening the samples
_at,1100, 1500, and 170000 and subsequent'measuring of.the microhardness and
thermo-emfo The golubility of yttrium in solid chromium at 110°C is about
0.5 wth yttrium and at 1700°¢C ‘abou’ 1 wtfh yttrium. X-ray anslysis dis-
¢closed that no chemical compounds appearl in yttrium ‘wi
%0 and TOfwt% yttrium. In the system chromium-yttrium the jmmiscible
i he'syStems'chromium . lanthanum and chromium - -

) cerium, &ls0 the range of»solidrsolutions. The resistance %o corrosion

and the plasticity of chromium at temperatures up to 120000 are jmproved
by adding yttriom to chromium up to 2 wt%. The_results obtained by studying
the effect of yttrium on the strength and'plasticity of-chromium will be
reported_later on. There are 1 figures 1 tabley and 9 Sovietabloc.fefer-

i encesSs

~ Phase diagram of alloys of ces
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AUTHOﬁS: Savitskiy,iYe. M. and Burkhanov, G. S .

Savitslsy ————

PITLE: Phase diagram'of alloys of the systen titanium - scandiuh

;bPERIODICALz zhurnal neofganicheskoy xhimii, Ve 6, nos. 5, 1961,
‘ 1293 - 1255 ‘

TEXT:s In the present paper the phase diagram of titanium - scandium

alloys was studied for -the first time. The jnitiel materials were metallic
titanium with a purity of 9947 % prepared'by the iodide method, and 96 % -
pure scandium; Phe main jmpurities 4in scandium were yttrium and rare .
earth elements (245%) » tantalum (1%) and- molybdenudt (0g2%), The titanium-

. gcandium alloys were prepared in & fufnace’héated by an electric art and
furnished with tungSten electrodes,’in helium atmosphere. The following

alloys were produceds i - 15% 5¢s pi - 2% Sc, Ti - 5% Sc, Ti - 10% Sc,

pi - 40% Scy TL - 60% Scy TE - go% Sc, T - gof sc; T4 = 95% Sc, and ‘

ri - 98% Sce pitanium and scandium i 1iquid state 8re goluble in each

other to an anlimited extent, at 1440°C eutectic crystallization of the:
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alloys ocCuTrse In the alloys on the side of titanium'the‘melting point is \><
1owered end the,temperature'of the polymorphous conversion'0&?’& of ti- '
tanium is glightly jncreased by the addition of gcandium to titaniume L
' Scendium resembles_thé other rare earths end stabilizes the o -phase of i~
" panium. The solubility of scandium in o -titanium at 70000 is 2 wt%. :
vsecond phase appears on addition of more than 2 wih gcandiume. Addition of
titanium to gcandium reduces the temperature'of.the polymorphous conversion
' , 30°¢. Eutectic crystallization occurs at 7144o°c.
Phe alloys in the two-phase range at temperatures up to 90000 consist of &
solid solution of scandium in_(x-titanium and of titanium in o -scandiume
e notrformed'in,the gystem Ti - Sc. There are 2 fi-
- .gures and 6 references? 4 Soviet—bloo and 2 non-Soviet—bloc. ppe refe¥-
the English-language'publication readsas follows: Refo. 5. Feo
‘ ey wokefield, p. H. Dennison. Institute for Atomic
Research and Department of ChemistTy ITowa State Oniversity of Science and -
Technologye« -AmeTo Iowa,;COntribution no. 783,-Work was performed in the
‘AmeTr. LaboratoTy of the U. g, -Atomic Energy Commissione ~

ence toO ..
- Speddings A, Ho Daane;, Ge.
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thase diagram of the palladium - 'tungsten 3110/320

absolute thermb—emf of the golid a-solubidn changes sinusoidallyt On the ‘
pasis of pungsvens tre zone of the monophase solid B-solution is much .
narrover. -1t amounts tO 2% by weignt F¢ in the fusing point-vicinity and
arops to 1.67 oY weight atb 1500°C. In-the cast gtate, the alloy aith 989
vy weight ¥ shows & monbphase'solid golution. After quenching fron 1500
and 1000°C, 2 second phase appears: wnich increases with‘uecreasing :
femperature: gubic W structure was determined for this phase by k-T2Y
analyéis. The o + _diphase zon€ 1ying petween the u~- and p-zone clearly",“
showed primaTry gray dendrite crystals of the so0lid Q—solution, which were :
currounded 0¥ the lighter w-solution- The p-portion rises with an jncrease- .
of tungsten and the a—crystals'onlyrremain ag narrow veins at the grain N
poundaries of the g-crystals. The microstrength of the g-solution amountedi

to about 220 kg/ane, hat of the g-solution 1o about 440 xg/mn?.  The &
curve of the apsolute thermc—emf, almost horizontal in the diphase region,
dropped qonsiderably at the gransition o the region © the Q—solution.
1 e alloys in tHe region of the solid tungsten—.and pa ladium solutions
-3 o can pe well shagkd oY cold processing, so that they maly ©e used as

Lo potentiometric and éorrosxon—resistant $aterials. Th% authors thank

P Ye. H.o Kunenkova;for her collaboration, There &re o figures: 1 table,

'_midij’:
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Sovietfbloc.

and 4 referendes; B'SOVietfbloc‘anq 1 non-
sypMITED:  December 25, 1960

 Fig. 1: Diagram‘(o;-ﬁ) of ‘the .
phase and property of the o

- palladium - tungsten system. .
Legcnd:,1§ microhardness in
'kg/mmz; 2) tempered at 1000°C;
3) cast; 4) W conbens -in % by
weight - ' : o T
~ (For Fig 1 see Card 6/6
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5.5 atom % Re. From this content on, the structure of the alloy is a
diphase one. The ¢-phase (52.24 atom % Re) forming during the peritectic
reaction is gseparated dendritically and increases with increasing rhenium
content. The radiographs, the results of which coincide with those of
the microstructural analysis, were taken in the PKY (RKU) and PKEL (RKD
chambers with CrKa— and,V,Ka emissions. The siructure of the solid

solution is that of a-manganese. The parameter of iis crystal lattice
" changed from 8.894 kX (pure Mn) to 8.924 kX at & 5.56 atom % Re content
" and then remains constant. From about 9.5 atom % Re, interferences of
the g-phase which increase.with<increasing He concentration can be
observed. The parameters of the crystal lattice of the a-phase with
22.9 atom % Re are: a = 9.11 KX; ¢ - 4.92 kX; c/a = 0.54. No p-in
interferences were established. The thermal analysis was made with the
W-Re thermocouple BF 5/20 (VR 5/20) according to the method described by
the first author: Dokl. AN SSSR, 129, 559 (1959). It was established
that rhenium admixtures Y 5.54 ‘atom % lead to the increase of all
temperatures of the polymorphous transitions and the fusing temperature
of Mn-Re. The temperature of formation of the o-phase (presumably
£ 1700°C) could not be determined. The analogous metals of the VIIth

Card:2/4
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group of the periodic-system_rhehium and manganese form, against the R TR
rule, no continuous series of solid solutions. The g-phase forms at et
- 52.24 atom 5. Re content, the range of solid solutions only goes up to L
5.5 atom % Re content. This probably produces the relationship of the "ﬁ£~:_
a~ and B-modificationg of Mn forming at low temperatures, with the inter-: -« .
metallic compounds (.~ and 7 phases) on the basis.of its interetomic . BT
bond type, the crystalline end- physical properties. In contrast 4o r,
Zr, Nb and Ta, rhenium is soluble in.g~}n up to 5.5 atom 9, end the - = 'y
structure of the f2modification is not undercooled. ' This' confirms the = . . .
favorable value of the size'Tac%orwpf Re as a cause for its solubility, .-
There are 2 figures and 4.Soviet—b166'refenepces.".7 : .

ASSOCIATION: Institut mebellurgii im. 4, A Baykova Akedemii nauk SSSR y
: (iletallurgical Institute imeni A. A. Baykov, Ag USSR)
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‘ ' . CnistyakoVs 0. Do v :

VTITLE: , Phase diagram of the alioys of the system‘gadolinium~iron

PERiODiCAL: Znurnal neorganicheskoy'khimii, v, 6, n0s T, 1961, 1732 = 1754

_TEXT:‘ The phase aiagram of the alloys of the system gadolinium»iron was
drawn -up in all ranges of doncentratidns.on the basis of physico-chemical
'analyses (thermale, microstructuraljan&lysis,_determination of hardness -

and micrqhardness? phase analysis, X-T2Y analysis and dilatometric studies} :
The alloys Were prepared from-distilled jron (999 %) end metallic . ‘
gadolinium'(99,0 4)y. The solubility_of gadolinium in i A iron

in gadoliniud at room temperature does not ex :
A1loys with 1 % by weignt G4 a1ready contein %

'cémpound (24.8 % O weight gd). The alloys’
oy weight G4 are completely one—phasé'injaccor_
Fe17Gd (24.8 % ®¥ weight Gd) and Fe,Gd (58.41
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with 12 % byrweight Fe form a,eutectic._Gdsolid solutiohff FezGd,‘vnichv

melts at 830 % 1°c. An addition of ¢d to the iron a1loys, solidifies
o ~-iron-in the region of the solid solution_ The alloys containing

15 - 60 % by;weight'Gd are prittle- Thermal analysis was carried out-

- in-an experimehtal plaht for high”temperaturesrin ‘yacuum and.inert
atmosphere. On the basis of.therthermal analysis, -the compounds Feécd',

,énd»Fe‘ cd. were found tb'fdrm‘by pefitectic reactions atl 1080 OC and ’
’1335 hat 10°C° The structure of Fe17Gdz which has a triclinic syngony
(structu type ThzZn\Y) was,determinéd by X-r8y analysis and'the‘lattice' ,

: paramefers were found tO be & = 8:519 +.0.003 kX, ¢ = 12,404 % OGOOSVKX
and c/a - 1.456: The compound,FezGd nas cubic syngony with:theblattice

parameter & = 7+43% kXo Admixtures of cd (up to 3 % by weight) slighily,
increase the yemperatuTre of the polymorphous transformation of oL into ¥ .=

_ The solubillty 1imit line of Fe and gd was not determined: A study of -

the magnetic properties ofﬂthe‘alloys up to 58 % by weight Gd shovs that

by a Gd add¢ition of up to 0.2 o, py weight 2 slight increase oﬁkmagnetic-
~ Card 2/4 e e : :
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. saturation (4vIs) is cavored. Fig: 2 shows the phase diagran of the
_gystem iron-gadolinium. P. L. Kripyakevich determined the crystal
structure'gf the»Fe1YGd2 compound. There aTe 2 figures and

2 goviet-bloc and 2‘non-Sov1e»téb‘loc.. The: references to Engliah—language
publ'ic‘ations read 88 follows: M. Hensen, Constitution ofrbinary 2lloys: o ¢
New York - London, 1958. - JT- K. A- ¢cschneider: j. T. Vaber. P:inciples, S

of alloying pehavior of rare earth metals. presented of American Society ' 5 ‘
' ‘ Rare farths and :

for Metals Atomic Energy Commission symposium of -the
Related Metals, Chicago”;llinois, November,‘}, 1959:

LSSOCIATION: Institut netallurgii 18- s A. Baykova Axademil neuk SSR

(Institute of Metallm;gy‘imeni' A. Ae paykov of ‘the. Aca%emy o i

of Sciences USSR) - . : 4

SU'BMI.T’I‘ED:A » janue.ry 28, '19611
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AUTHORS ¢ Savitskiy, Ye. M. Terekhova, V. F-, Birun, N. A

CTITLE: Phase diagram‘ofvthe system ruthenium-¢hromium

PERiODICALx Zhurﬁal neorganicheskoy khimii, v. 6, no. 8, 1961, 1960;1962'»,

“TEXT: This system was gtudied in order to find ou% .the physico-chemical

interaction between chromium and an'element,of group VII)L particularly '

- because the'favorable-effect of ruthenium on the temperature -decrease
occurring when chromium changes from the brittle to the plastic state
was known. From the literature it is evident that the following ruthenium-
chromium compounds are known: g -phase . of the composition CrzRu, a phase
Cr_Ru crystallizing according to type p %, and a phase with unknown
lattice of the probable composition CT Ru. -The solubility‘of'chromium‘in
ruthenium is 50atf% and that of,ruthéni&m in onromium 26at%. Electro- '
lytically precipitated pure’chromium and'ruthenium of 99.8% purity were
used for preparing”the alloys. - They were fused in an arc furnace with
tungsten electrodes and in.a helium:atmosphere. The melting temperature

Card 1/3.
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Phase diagram of the..:
was determined,by'the capillary.method in an argon atmosphere. Gradual
tempering wasreffected as followss 100°C$100 hrj 900°Cs75 bT'} and 7000C:75
hr. - Then, tho mass was3 left to cool in the furnace. ~For>tempering,tha
alloys were maintained 20 nr.at 12009C, 24 hrfnt'1000°C;,and 48 hr at

800°C in evacuated quartz ampullae with subsequent tempering in cooled .

. ampullae. Hardness was’measured with a Vickers apparatus at a pressure of
10 kg, and nicrohardness with @ ﬂﬂTé}'(PMT-B) apparatus 8% @ pressure of
100 g. The test results (melting point, microstructuré and. x-ray analysis,
hardness and microhardness; thermo-emf) are shown.in Fig. '« According

to E. I. Gradyshevskis the compound Cr3Ru has a'FJW,lattice with a = 4.673

£. The nardness of the alloy increases with increasing content of
ruthenium from 150kg/mm2 to 500kg/mm2 for alloys with 40% of Tuthenium.
Phe first crystals of the a-phase were pserved at 1470°C. ~ The parameters
obtained for the §-phase are: .8 = 9;10%,'c = 4.663; c/a = 0.513. The
nardness of the alloy with 50% by weight of Ru (34at.%) varied between
, 600 and 1000 kg/mm and the microhardness was 1200 kg mm2.  There are
2 figures and 6 references:” 5 Soviet-bloo'and 1 non—Soviet-bloc,* The
" reference to the English-language~publication reads as follows: Ref. 6:
p. Greenfield, P. Beck. J- Metals. FebrualIy, 1956, .
card 2/3 o o SR
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AUTHORS : Savitskiy, fe. M., Tylkina M. A., Povarova, K. B..
TITLE: Phase diagramvof aluminum-rhenium

SERIODICAL: Zhurnal neorganicheskey khimii, V. 6 n9..8,.1951v.1962‘1965

TEXT: A compound- of the type CsCl is known to the authors from the liter-
ature: AlRe, a8 = 5.g8f. The alloys were prepared froa 99.8% Re and
‘AB-000 (AV—OOO), i. e., 99.9% aluminum. Theipiotting.of-the diagram is
rather aifficult, since the weights (Al: 2.7; Re: 51.02), the melting
points (Al: 660°C; Re: 31700C), and the boiling points (A1: 2060°C; R=:
58700C) are very different. Alloys containing 13,6 - 86.3 % by weight’
of Re were'prepared,in an arc furnace with water-cooled tungsten electrodes
in-an argon atmosphere at 2 pressure of 400 mm Hg and‘remelted 4 ~ 5 Himes\
in order to obtain 2 homogeneous phase. aslloys containing 0 - €% -of Re \\
_were_fused'in an inductibn furnace with NaCl as flow medium frem aluminum
and alloys containing 37% of Re in corundum crucibles. Alloys containing
88.5 - 99 .6% of Re were fused from rhenium and compounds containing T4.55
" of Re in the arc furnace.. The melting point.of alloys containing T4:.5 ~

‘Car@ 1/4
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Phase diagram Of«.. o B127/B220 , : , o
99.6% of Re was determined using the capiilary‘method and an opbtical

pyrometer. The compounds enriched‘with‘aluminum.were tested with 2

gspecial device recording the thermogram on‘heating»and aooling by means

of a Kurnakov pyrometér. A high»temperature thermocougple W~ %% Re/W - 15%

‘Re waswsed.Thermal analysis was effected in a vacuum furnace with tungsten
heaters and helium atmosphefe. Alloys containing 0 - 82q5% of Thenium ’
were‘tempered in evacuated'quartz ampullae-fdr,SQO‘hr.at~STOOC, and L

alloys containing 74,5 - 99.6% of Re for 100 hr at 10000C; for 5.5 BT at

13000C, and for 1.5'hr'at'1600°C and 10-4 om Hg. The Brinell hardness of

alloys with 0 - 60% of Re was measured with 2.5 mm balls and at a pres-

gure of 31.25 k&- Moreover, the hardness of the alloys was measured by

means. of 2 Vickers diamond-at & pressure'of 10 kg, and with a ﬁﬂ‘-ﬁb

- (PMT-3) diamond at pressures of 50 and 50 g. The X, -phase of the diagram
,corresponds to the a-phase'of manganesé.— The lattice-parameter a = 9.85 ﬁ,

‘the space groupP 143 -m- L%. The microhardness ;s 800 kg/mm”. ’AléRe‘ has :

a microhardness of 1000 kg/mm?. A112Re has 2 microhardness of 360 kg/mm

-and the same structure as A;12W or'A112M6_with'cbic,structuféu 1Thé '

- lattice parameter a = 7.5287t 0.001 R,-the space gfoup Lmi-Ta. Theré éfe
Card 2/4° ' ' . g o
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2 figures and 4 soviet
Institut metallurgii im. A. A Baykova Akademii meuk SSSR® -
4. Baykov of the Acadenmy..
’ N * N >‘ . : H M ", | . _’ "". Py

 ASSOCIKTION:
o (Institute of Metallurgy imeni A.
of Sciences ussR) - o 7 R

':i‘:'vSUBMITTEDs rF'ebruary .ﬁ’ 1961‘7
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AUTHORS : Savitskiy,er; M. garon, Vo ¥+ notinskayas A N
. bl g , , oy

TTTLE: Phase diagrasm of the gystem nidbium-palladium>

Pmiomcu: gnarnal neorganicheskoy khimiis Ve G, no- 14, 1961,
, , 2603-2605 ' ' :

TEXT: The present paper dealsVWith_the.exemination of nhardly fusible
alloys on he pasis of hardly fusible rare metals and precious me’talys,
The phase diagram of the system Nb- d was determined (Fig- 2a)- The

compound NbQPd forms On the basis of t‘he'p’eritectlc reaction

Liqu + 8 = Wo,Pd (g =solid olution vased °oF Nb) ab 1650 - 29°C- 1t has &

. tetragonal ¢-phase crystal 1attices The jattice cpnstants are:. ' :

%a=0.98 . c =9.11 Aj c/a=‘0,52'. ‘_Abstracter'snbte; Oone of the data

given for 8, C» and afc is wrong. From 2 and ¢ it follows that efa =52 8\ \Z
v L . % )

The nardness of szPd is 578 kg/mmz, and its microbardhess is 645 kg/mm « -

"~ The compound is sriktle. The KurnakoV compound ?GBNb forms ryom the melt

L ) e
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Phase diagram.of the system,,. , B101/B147 :

at 1700°C. The crystdl structure-of thlu phase is being °tudled by
Ye. I. Gladyshevskiy and P. I. Kripyakevich. - Hurdness is 225 kg/mm .

microhardness 321 kg/mmzq The exigtence of these compounds 1s expressed

in the curves plotted for the various properties of the alloys:. thermo ;
emf (Fig. 26), harduess (Fig. 28), and oxidation rate (Fig. 2V). There )/
are 2 figures and 3% references: 1 Soviet and 2 non-Soviet.  The two T
references to English-language publications read as follows: ’

P, Creenfild, P, Beck, Trans., AIME, 206, 265 (1956); A. C. Knapton,

J. of the Less Common Metals, 2, 1137 (1960). : :

ASSOCTATTON:  Institut metallurgii Akademii nauk SSSR (Institute of
Metallurgy of the Academy of Sciences USSR)
SUBMITTED . March 11, 1961

Fig. 2. System No-Pd. (a) Vhase diagram; (6) absolute thermo- enf’;
(8) Vickers hardness cf ic~pered samples; (v) oxldaulon rate at 1200 C.

‘Legend: (1) atom® of oy (W) 11qu1d- (2) thermo-emf, uv/9C; (3) Hy, kegfom®;

(4) oxidation rate, mtlcm' nr; (5) No, ¢ by weirht.
H 7 J
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AUTHORS: M»,‘Pravbverov, R

'TITLE: . . The strain—senéitivity coefficiént as armethod‘of physico-

" chemical analysis w R
~ PERIODICAL: - ghurnal seorganicheskoy khimii, V. 6 no. 12, 1961, 2776-2180

pEXT: The strain—sensitivity coefficient representS‘the ratio of elec~
“grical conductivity on jeformation to the respective elongation, - o :
s = (AR/R)/(hl/l), where R is the electrical conductivity and 1 the length (i
of the sample; it depends on the chemical constitution and on the previous-><'j
pechanical and thermal treatment of~the,metal. The ra¥ materials of the
samples were prepared by melting 99.98% Pds 99.9%% A8» 99.98% Pt, and

99.97% Bh jp en induction furnace under 8 jayer of molten boraX to give

pa-Ag alloys containing 13 30, 35, 40; 45, 50, 993 60, and 85 atom % of

Ag, and pt-Rh alloys containing 1, 2, 3, 10, 13, 20, and 30 atom 9% of Rh.
Castings nade of pPd-Ag were worked at 1100°C, and those made of Pt-Rh at

1300°C. Then, the alloys were rolled on jntermediate annealing at 900

_ 1o00°C, and drawn to wires with 0.3 mm in diameters The diagrammatic

card V/§ o
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gsketch of the getup used to measure the value of the coefficient S is

. shown in Fig- 1, while the holder used to fasten the sample is shown in

Fig. 2. The sample should be loaded-in the elastic region, when re-

-producible values of the coefficient g are to be obtained. The elongation

of the sample due to a certain force applied, and the rat;o-LR/R have been ‘JK"“
peasured. ~The variation of AR/R with elongation ig -linear for Pd-Ag allojs' T
(Fig. 3); the slope of the straight line depends,on'the composition of the
alloys, and the tangent of the jope angle to the x-axis-represents the
coefficient 5. The variation‘of the coefficient g with the'composition

of the alloys {curve s) is also shown in this Figure. The presence of

No Se Kurnakov phases with the compositions Agde3 and AgPd is confirmed

py the s'ingularity' of the maximum at 40 atom % of Ag and by the jpflection
point at 50 atom % of Ag. Tne linear variation of AB/R with deformation
and the variation of the coefficient s-with the composition of the system
‘Pt-Rh is shown in Fig. 4- The latter dependence nas the shape of a

smooth curve which confirms the presence of metastable solutions fixed.

by nardening in .the system: pure metals and ordered phases exhibit
 maximum strain-sensitivity coefficient values., When the sample is exposed

to ultimate stresses, the normal mo'duli of elasticitys yield stresses,

" card 2/§ 3
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~and strength limits can be determined, in addition to ‘the coefflclent S,
when the described method is used. 0. A. Novikova (Ref. 101 Zh. :
neorgan. khimii 4, 1596, 1601 (1959)) is mentioned. There are 4 figures
and 10 references: 7 Soviet and 3 non-Soviet. The reference to the
English-languagg publicatlon reads as follows: W. H. Aarts, A. S. Houston,
Acta Met., 199577 - 525 27) ; : T :

ASSOCIATION: Institut metallurgii im. A A Baykova Akadem11 nauk SSSR
(Institute of Metallurgy 1meni A. ‘A. Baykov of the Academy
of Sciences USSR):

SUBMITTED:  May 16, 1960

- Fig. 1. Dlagrammatlc sketch of the setup used to measure the straln-j ’ J( .
sen51t1v1ty coefficient. : : S -

Legendx 1) sample; (2) holders (3) dial gauges; (4,3,6) levers, ;
(7) nut; (8) screw; (9) 1nd1cator, (10) loading scale; (11) electric part
of the measuring device.
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- DASHKOVSKIY, A.I.; SAVITSKIY_ Ye.M,
~ Internal friction in atrontium. _ Fiz, met, 1 metalloved, 11 no.5: 811-
812 My ‘61, : (HIRA 14:5)
o (Internal friction) (Strontium) :
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| §.1220 | E193/E383 =
AUTHORS:  Savitskiy, Ye.M. and Vlasov, A.I.
TITLE: Increasing the strength of copper by finely-

dispersed particles

PERIODICAL:  Tsvetnyye metally, no. 12, 1961, 77 - 81

TEXT: In view of the growing interest in the disperSion—"‘
_hardened metal-metal oxide systems (e.go Cu-A1203),'the present .
authors have studied the structure, electrical-resistance and

‘mechanical properties of Cu with adaitions of Al, 3 TiC or
TiB,. The characteristics of the raw materials are given ‘in

'Tablell. One series 6f'experi¢ental specimehsk(Cu +up to o  '
1% Alzos) was prepared by treating metallic copper with an : :

aqueous solution of aluminium oxychloride.  Other specimens
were prepared from the respective powder mixtures which,
after preliminary 60-min treatment in hydrogen at 350 OC,

were compacted, sintered and extruded to 17 and 21 mm diameter

rods. Specimens of series I (in which A1203 particles were
Card 1/ §3 | - |
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Increasing the strength co.o E195/E383 R
formed by decomeSition of'aluminiﬁm oxychloride ) were _gyi,

characterized by the smallest partice-size and most uniform .
distribution of the oxide particleso Alumina introduced as
such was much coarser "and the particle-size of TiC was" larger
"still. Other properties‘ofvextruded materials are given in .
Table 2. - In the next series of experiments,'recrystallization
characteristics of the alloys were studied by taking hardness
measurements on sPegimens'annealed for 1 hour  at various
temperaturesn The results are reproduced in Fig. 3, where the
hardness (H_, kg/mmz) is plotted against the annealing '
temperature (°C) for specimens with 1 - 1% AL,0; (series I),
2 - 1% AL,0; (series II), 3 - 0.4% Al,0; (series I) and. |
4 . pure coppers Similar-graphs,.réptoduced in Fig. &4, were
~ constructed for 1 = pure'cppper;‘,z — 3¢ TiC, 3- 5% TiC, .
4 - 10% TiC, 5 = 3% Ting,-G-— 5% Tiszand 7 - 10% TiBz.

card 2/83
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It will be seen that, in contrast to pure copper, the
dlsper51on—strcngthened alloys do not recrystallize even when -
heated to the top limit (900 °C) of the temperature range
studied.: The temperature~-dependencé of strength of dispersion-
hardened alloys was studied in the final stage of the present
investigation. The results are reproduced in Fig. 5, where UTS

(o, kg/mm ) at temperatures indicated. by each curve, is plotted
against the ‘Al OJ content of the material, -the broken and

continuous curves relating, respectively, to specimens of I and
I1 serles. UTS of dispersion-hardened alloys at 30, 400 and L
600 °C is plotted- in Fig. 6 against the TiB, (continuous curves) = =~ .

arid TiC (broken curves) content. The best comblnatlon of N\
properties was obtained in the alloy with 1% Al 0,, present in L

the form of colloldal -size partlcles formed as a result of
decomposition of aluminium axychloride. The UTS of this materigl’
at room temperature and at 600 °C was 35 = 37 and 14 - 15 kg/mm",
respectively, although its electrical conductivity was
.practically equal to that of pure copper.

Card 3/8;
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AUTHORS : Savitskiy, Ye.M. and T'ao Tsu-ts'ung.
: Joavitsxiy, “e-r-. L ,

TITLE: Deformation and récrystallization textures in the
Mo-35 at.% Re alloy ' i S

PERIODICAL: . Fizika metallov i metallovedeniye, v.12, no.6, 1961,
879 - 882 , 2001

TEXT: ‘Addition of Re to Mo brings about an increase in its
cold workability and high-temperature strength. In the present
paper the results of X-ray diffraction studies of deformation

and recrystallization textures in the Mo-35 at.% Re alloy are -
reported. The experimental specimens (wire 0.2 mm diameter and
foil 0.08 mm thick) were prepared from argon-arc melted and '
‘homogenized material by cold working to 92 and 97% reduction:
without intermediate annealing. Cold-worked specimens, vacuum-
annealed for 1 h at temperatures ranging from 1 150 to 1 750. °C
were used for studying the recrystallization texture. The
results of the analysis of pole figures constructed for the
alloy studied can be summarized as follows. - :

‘Card 1/3
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1) The recrystalllzatlon temperature of the MO—)S at % Re alloy
is 1 450 °C, against 935 °C for pure molybdenum..

2) 'Both cold drawn and annealed wire specimens have the. ’1103
texture, similar to that of wire specimens of other metals ‘with
body-centered cubic crystal lattice. :

pr1nc1pal orientations (111}<110>» and i1121,( 110> , and

two weak components {100} < 110> and {111} <'112> . This
texture is different from that of pure, coldmrolled Mo in that it
contains a strong [}ll\/ 110> ‘component and a much less
pronounc ed lOO}<fllO % - orientation. This difference is
probably due to. different mechanism of plastic deformation.

4) A complex recrystalllzatlon texture of foil specimens
comprises {112} <110>, Lwo} <110% and {111} <1107
preferred orientations.
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 There are 6 figures and 8 references: 3 Soviete bloc and

ASSOCIATION: Instltut metallurgii AN SSSR

EFFEER
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5 non-Soviet-bloc.  The four- latest English- -language
references are: Ref. 3: R.I. Jaffee, C.T. Sims, J. 3. Harwood,
Plansee Proceeding, 1958; Ref. 4: C. Feng, Trans. AIME, 1960,
Feb., 192; - Ref. 2: G,A, Geach, I.E. Hughes - Plansee '
Proceeding, 1955; Ref. 7: C.S. Barrett - Structure of Metals,
McGraw-Hill - London 3 1952 ° . : :

(Institute" of Metallurgy of the AS USSR)
SUBMITTED:. April 17, 1961

,CardYS/j

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447420001-8"



‘of precision instruments, and for researsh purposes. In elesiron

"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447420001-8

- y 2

‘ 26199
|0H3,“GO, : _ . S/0%2/F1 /0/7,ore/01ﬂ/020

|8 9500 B24/B215

AUTHORS: Savitskiy, Ye. Ma, Kopetskiy. Ch. V., Pekarev, A. 1., and
i Kovosadov, V. T

TITLE: 7 Device for zone meliing of high-meiting metzls and ali;ys
: : by electron bombardment : ‘ : '

PERIODICAL: Zavodskaya laboratoriya, v, 27, no, 8, 1¢6%;, 104 - 3042

DPEXT: A device for zone melting (Fig. 1) was desiguud in ihe Levoratoriyae -

redkikh metallov” i splavov Instituta mntaLlurg'* Al SSSR xLanr*atorj

of Rare Metals and Alloys of  the Institute of Metailurgy. AS USSR) on
the basis of western papers (A. Caiverley, N Davia, R, F. Lévnr, J. Sei.,
Inst., 34, 4, (1957); H. R. Smith, J. of Mstals. *%, 2 4§999)). This
device may be used to obtain single- crystal rodz 150 - 200 mm long and
3 - 5 mm in diameter for use in radioslectroni cs.' n the manufacture

bombardment, & zone is melted with a width anpfﬂx‘m;.s‘y squal %o the
diameter of the specimen serving as ancde. . The liguid matal ig kapt in
the melted zone by means .of sur“ac° +en='an The zbove methad vermits

| _Card 1/5
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- Device for.., _ Bi:

~and worm reduction gear 9 at a total transmission ratio of i110C. - The

1 =.1.5 cm between focusing plates ani spnciman Foxdan; The Fasuem
- Card 2/5 - ' ‘
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the purification of rods 12 - 14mmindiimeter., Th: suppori 2 for
the specimen 3 is placed on the water-cooled piatz 7. Tenteluz s
which permit free expansion of the speciman during neating, z
fixing the specimen in perpendicular poesition tevwaz2n ihe mal

4. The support with the fixed specimens is ‘nsu;a.ed from the p
serves as an anode. The cathode is a loop of tungsten filamsn
mm in diameter, or is made of tantalum foil. It is fixed i
by the holders 5 made of steel., The cathode isg hnatca by =
copper wire connected to.the holders. : The suppcrt with the
is adjusted by a gulde nut which is driven asui &f ths wo rRing chamber

by a conical, vacuum-tight, mobile devise. Dna catheds hnld sr and the.
plate are earthed. The electrons emitted from the cathode ars focusad
by means. of two parallel molybdenum plates pleced a2t & &istance of 4 <~ 5
mm from each other. The plates have 5 - 7 mm "peni“gs "~ The wnecis
working chamber is enclosed by a water- cooled stesl or glass ﬂns°10pe 7.
The guide nut is rotated by a d-c:eleciric motor 8 ovar a teli drive

Qe Myl 0
w
vc\ﬂ'p .
o L
o
=1
j=1]

electrlc motor is turned off by the limit switches 30 a2t & disxtance of
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Device for... - A B124/8215
- system con31sts of a BH 2(VN 2) forepump and & BA-Oﬁ 1 (VA 05-1)

"standard unit. The letter consists of an oil vapor diffusion pump of .
_type 145 (NS), e sllder, and a chamber with 1on1zatlon and thermocouple»'

..used for feedlng the anode grid. The rect;fler guarantees semiperiod - .

‘inserted into the glass envelope through which enlarged images of the

-of the melted metal can be projected onto a screen. For the purpose
".of degassing the.specimen before zone melting, the specimen is annealed ’

metals are given in a table. .The new device was used for preparing

"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447420001-8

| s/032/61/027/ooa/o17/020 '

manometers. A vacuum of 1° 10~ -5 mm Hg at an ‘evacuation rate of 3000 l/min)
may be attained in the system. A, rectifier consisting of & step-up trans-
former .and four KP-110 (XKR-110) Penotrons connected in parallel, was . .-~ -

rectification with a voltage of 3.6 kv end,a maximum current of
approximately 350 ma. ‘The above feeding sysfem permits a continuous ¢
regulation of the’ metal temperature and the'elimination of unexpected
overcharges. ~For v1sual checking of the melting process, a.lens was

cathode heated to 2000 - 2500°C, of the focusing screens, and the zone ..

in vacuo by means of an electron beam, 100 - 300°C below- the melting
point of the material. The melting conditions for some high-meltiing

Card 3/5
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Device for... B124/B215

Nb Mo, Ta, Re, and w single crystals whose’ properties demonstrate 27
the great value of zone melting by electron bombardment in'a high vacuum.
There are 2 figures, 1 table, and 1 non- 50vieu-bloc reference.
Institut hetallurgii fkademit neuk SSSR im. A. A. Baykova
“(Institute of Metallurgy of the Acndem/ of Sciences imeni
AR, Baykov) _ _

ASSOCIATION.

'

Table: Meliing'cbnditioné'for_

high-melting metels. Legend: . - fﬂ“““55 Lﬁg;g? Hanpe: i}g‘
(&) Metal; (B) diameter of rod, ’ ) e 5! e ?3 )
mm; (C) V°1tager Vs (D) current, HuoGsit . .. 4- 1200 1 SN0
ma;- (B) niobium; (F) moljbdenum, - f {}\ohane‘l:l g {ggg {gg
an ¢}, -
G) tantalum; (H) rhenlum, : Dpeynn - o5 | 2200 | 160
I) tungsten. . * 11f Boandpay .| -2 - 3000 180 -
i 7ab. .

Card 4/5
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_ SAVITSKIY, Ye M.; TZREKHOVA, V.F.; NAUMKIN, O.P,

BINE

Ultralight lithium alloys. TSvet. met. 34 no.5:58~61 My '61.
SR : : : S (MIRA 14:5)
o '(Lithium-magnesium—-almninum alloys) :
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SAVITSKIY, Ye.M.,; VLASOV, A.I,

Copper hardening by finely dispersed particles. TSvet. met:]?)
34 no.12:77-81 b *6l. ) R (MIRA 14:12
: S (Copper~-Hardening)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447420001-8"



API?rROVI;WI?V .IV=(?I?7RELEASE: 03/14/2001 CIA-RDP86-00513R001447420001-8

LRSS 1]

= | 29617
- % -  5/620/61/140/006/014/030
| €.7$60 : 3104/B102 S

AUTHORS: _ Savitskiy, Ye. M., Tylkina, M. A., Pekarev, A. I., Gavrilyuk,
M. 1., and Zabavnova, A. P. - : »

- PITLB: 'Recr&stallization diagram of cast tungsten

PERIODICAL: . Akademiya nauk SSSR,' Doklady, v. 140, no. 6, 1961, 1301 -
o 1303 : ' , : o IR,

TEXT: By x-ray diffraction studies, microscopic examinations, and hard-

ness measurements (Vickers‘hardneés, 10 kg lqad)}the'authors‘constructed a .
complete recrystallization diagram of cast tungsten (99.6 %). After
casting the specimes were compressed (70 %) and annealed (1600°C). The .
material had a grain size of 40 - 50 p. ‘The specimens were compressed -
from 6 to 90 % with a hammer in a hydrogen atmosphere at 700 - 1100%C.
These temperatures are just below the recrystallization temperature of

- tungsten. After this treatment specimens of each deformation degree were
‘annealed in the range from. 1000 to 2500°C at every 100°C for one hour .
(between 1400 and 16000C at every 50°C). The specimens were electro-=
lytically polished (10 % NaOH in water, 1.7 a/cu?). The recrystallization

fCarq'1ég13 o

i

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447420001-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447420001-8

29817 v
, ‘ : 5/020/61/140/006/014/030 .
Recrystallization diagram of cast saes - B104/B102 ' .

diagram of deformed tungsten is shown in Fig. 1. At deformations beiween.
30 and 90 %, recrystallization sets in at 1450°C. The recrystallization
takes place betweesn 1450 and 1600°C. At a temperature of 17009C, the
grains start growing.. At 9 % deformation, recrystallization sets in abt
1600°C. The critical degree of deformation shifts from 12 % deformation
at an annealing temperature of 16009C to 6 % deformation at an annealing

- ~temperature of 2100°C. The coarsest grains were obtained by annealing at

©.2500°C. With an increase of the degree of deformation from 30 to:90 % - :
hardness increased from 380 kg/mm2 to 440 kg/mm2. When recrystallized J('
grains appear, hardness drops to 3607kg/mm2. The optimum annealing tem-
perature of tungsten deformed by 50 - 90% was assumed to be between 1500 -

" 'and‘1600°C; A comparison with data on high~purity single. crystals showed

the strong influence of impurities on the recrystallization temperature.
There are 1 figure and 4 references: .2 Soviet and 2 non-Soviet. The 2
references to English-language publications read as follows: E. L. Hamon,
J. Metals, 12, no. 9 (1960); S. J. Noesen, I. R. Hughes, Trans. Met. Soc.,

AIME, 218 (1960).

ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR
: - (Institute of Metallurgy imeni A. A, Baykov of the Academy .
Card 2/4 S of Sciences USSR) =~ S :
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29817 |
' s/020761/14o/006/o14/o3o s
7 Recryst:a.lllzation diagram of cast ... 'B104/B102 ' RERERA

PRESENTED: June 2, 1961, by I. V. Tananayev, icademicien

- SUBMITI®D: May 31, 1961
Fig, 1. Recrystallization diagram df~cqmne'rcial‘ cast tungsten.- Legeﬂd:
(1) degree of deformation; (2) annealing temperature; (3) mean diameter
‘of grains. , : : ’ : '
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KAGANOVICH, Samiil Yekevlevich; VLASOV, K.A., glav. red.; SAVITSKIY,

le.M., doktor khim, nauk otv, red,; MERGASOV G. G., red,
izd-va; ZUDINA, V.I1., tekhn red.

[Zirconlum and hafnium; techn1cal and economic daacription and
analysis of mineral resources, their development and use]
TSirkonii i gafnii; tekhniko-ekoromicheskoe obobshchenie i ana- -
liz mineral'no-syr'evykh resursov, proizvodstva i primeneniia,
Moskva, Izd-vo Akad nauk SSSR, 1962. 180 p. (MIRA 16:1)

1. Chlen-korrespondent Akademii nauk SSSR (for Vlasov).
(Zirconium)- (Hafnlum) :
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o
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v ikhe ktor khim. nauk;
VITSKIY, Yevge Mikhaylovich, prof., dok " 3
‘SA TEREKHOVA, Vera Fedorovna; BURQV, Igor' Vladm:lrovicl:, o h-"
| " MARKOVA, Inessa Aleksandrovpa; NAUMKIN, Oleg Pankrat'yevich;
MUKHIN, G.G., red.izd-va; GUSEVA, A.P., tekhn. rgd. .

1'nykh metallov.: Mo- -
Rare-earth metal alloys]Splavy redkozemellnyxh . |
£kvaf Izd-vo Akad. nauk SSSR, 1962. 266 p. (MIRA 15:12)

1. Laboratoriya redkikh ‘met’é.llovfi_' splavdv Inspituta metallurgii
im.A.A.Baykova (for all except Mukhin, Guseva).
" (Rare earth metals)
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VOL, Abram Yevgen'yevichj AGEYEV, No.V., red.; ABRIKOSOV, N.Kh., doktor
khim.nauk, red.; KORNILOV, I.I., doktor khim.nauk, red.;
SAVITSKIY, Ye,M,, doktor khim,nauk, red.; OSIPOV, K.A., doktor
tekhn.neuk, red,; GUSEVA, L.l., kand khim.nauk, red, ; ,
'MIRGALOVSKAYA, M.S., kand.khim.nauk, redo; SHKLOVSKAYA, I.Yu.,

" red.; MURASHOVA, N.Ya., tekhn.red. , :
[Structure and properties of binary metallic systems] Stroenie
i svoistva dvoimykh metallicheskikh sistom. Pod rukovodstvom N.V.
Ageeva, Moskva, Fizmatgiz. Vol.2. [Systems of vanadium, bismuth,

. hydrogen, tungsten, gadolinjum, gallium, hafnium, germanium, holmium,
dysprosium, europium, iron] Sistemy vanadiia, vismuta, vodoroda,
vol'frama, gadoliniia, galliia, gafniia, germaniia, gol'miia, dispro-
ziia, evropiia, zheleza. 1962. 982 p. - (MIRA 15:5)

. Chlen-korréspondent AN SSSR (for Ageyev). 1 '
(Alloys) = (Systems (Chemistry))  (Phase rule and equilibrium)
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""A. A. Percdereyev); Re extraction from the gaseo
.. Savrayev and N. L. Peysakhov); recovery of Re by &
. terchange (v. 1. Bibikova,
: Tyurekhodzhayeva, V.
' Filimonov); production
_+_ produgtion of high-

- and A, A, Nikitina)
' dissociation 0

"AP

33 a’fmﬁﬁfd&kﬁiafafﬁﬂmptxi»owyf? FOR RELEASE: 03/ 14/ 2001

SV, 7s
' The Second

Y VE. M.

£

Metallurgy iment A. A,
of 335 representatives from 83 scientific institu
lishrnents participated. Among the reports presented W
autoclave extraction of Re from Cu concentrates (A, P.

V. V. Il'ichenko, K. B.
V.

of carbonyl Re

(A. A, Ginzburg)

fhe 21e 0 o

purity Re and electroplating with Re

i Re chlorides (A. N,

- tic deformation-and thermomechanical treatment of Re {

¢

and Yu. A. $3’lg)}9v); growth of Re single

properties (Ye. M. Savitskiy

Re—precious-metal alloys

APPROVED FOR RELEASE: 03/14/2001

All-Union Conference on Rhenium, sponsored
_Baykoy, _6‘999*..8.9313;_59?.959@5,955

* Imstitute of Rare Metals, was held in Moscow 19-21 November
tions and industrial estab-

us phase (V. P,
orption and ion in-=.
Lebedev, G, Shy
Vermilov, Ye, S. Raimbekov, and M. L. ;

e (Z. M. Sominskaya .
: Re coatings on refractory metals produce by therma T

Zelikman and N, V. ggx;ypb_nikpx); plas~

crystals and effect of Oz on their.
and G, Y__g:ﬁhgprj}@y);kﬁe-lwo, Re-W, and
A. Tylkina, and K. B.

(Ye, M. Savitskiy, M. ;
Pavarova); synthesis of Re nitrides, gilici es, phosphides, and selenides

for thermocouples
and G. B, Lap;g).

by the Institute of = -
R, and the State
1062. A total’

ere the following: ~
Zelikman and

; etectrolytic

V, 1. Karavaytsey : o

‘g}_.,_‘_/,-_ﬁﬂn@_@v. V. A. Obolanchik, and V. S, Neshpor); weldability of S i
. Ke-Mo and Re-W alloys (V, V, D'yachenko, B, P, Morozov, and G, N, i
,Fx%;ymy); now fiolda of application tor Ro and Re alloys 1 R
~and_Ye, M. Savitskiy); and Re-Mo alloy '
Danlshevskly, Yu. A, Kocherzhinskiy,
Tevetngye metally, no, 4, Apr 1963, ¥p'52-93

(M, A, Tylkina . °

- H

wWW]

CIA-RDP86-00513R001447420001-8"

CIA-RDP86-00513R001447420001-8

15




"APPROVED FOR RELEASE: 03/14/2001

Lyt |
AUTHORS gavitskiy, YesM., paron, V
. Moscow) —
nffect of rare earth meta

- TITLE:
o ‘cast mo lybdenum
PERlODICAL:'ARademiya nauk SSSR.
tekhnicheskikh nauk.

ho.l, 1962, 156-159°

The e.fect is examined o

ility of cast mo

4 technically-pur

praseodymium,
e it

d in an arc-

BT
metals on the duct
‘materials were use
Rischmetall, lanthanum,
ittrium, the . .addition rang
alloys (60 g) were prepare
’ consumable electrode, in the at
,pressure'of 250 mm HE.. In order to en
composition,'each test alloy was re-me
,specimens‘were vacuumFannealed at 1450

c
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£ individual'rare‘earth
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o | s/mo/é»2/000/003"/013/01[i
Effect of rare earth metals on .--° E040/E135 ' -

which they were subjected to chemical‘analysis; examined
micrqscqpically, tested for hardness'and investigated with
~ regard to the transition'température,into the brittle state.
_According to chemical analysis, 0. to 9Ch of the rarefearth
metals added to the initial charge are lost through,evaporation.
Microscopic examination revealed that the grain Size'of.cast Mo
is not affected by -the addition of rare-earth metals, Test
results are reported in detail and show that small additions of
Mischmetall, lanthanum and .cerium (-(;0.15%)'lower the vickers '

hardness of cast molybdenum from 175 to 150 kg/mm2. At -
comparatively high additions ('770.15%) of the rare ecarth metals,
traces were observed of a second phase but no reduction in the
‘hardness of molybdenui. The transition temperature into the -
‘brittle state in cast molybdénum’was_found-to'drop sharply at

_low -additjomns of Mischmetall, lanthanum and ceriumy put this

trend was reversed when the quantity of the addition~was increased
(more than~0.15%). ‘The highestvimprovement»in the ductility of

mo lybdenum was achieved by the addition of janthanum. The - . :
transition temperature,of }m‘-'o.l% 1a alloy is close to room : ‘%.

T P10 DS
L Al Lish
TSI L st Dl
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Effect of rare earthrmetals on'..; iéig?gg;éOOO/OOJ/OIS/OIQ

 temperature, i.e. it is about 500 oc lower than,that of

commercially-pure mo lybdenum. - The'transition temperature‘df Mo

Calloy with Q.Olf0.0B% Nd or Pr is below rqu}temperature.

Hlowever, with 0.07% Pr.;th0~transition tcmpcrature.rises to

k2o oc; this is explained by the appecarance of'thebsecondrphase.
© The transition tenipcrature of Mo-0.01% Gd alloy is 130_°C, rising

‘that small additions of Mischmetall, lanthanum, cerium,

to over 600 °C with an increase of Gd content to O.15%.

‘similarly, small additions of Y iower the hardness and tranSitioﬁ

temperature of cast Mo, although'tO'a4lesser degree than other

rare-earth metals. The transition temperature of Mo-0.15% Y
- alloy is above 600 ©°cC. The effect of small additions of
,I)raseodymium on the hardness.and;tranSitiOn temperature of cast

alogous to those,of_Mischmetall;'lanthanum and

molybdenum is an
m concentrations

cerium additions. The praseodymium and neodymiu

~in the ‘alloys posscssing,the lowest transition‘témperature into .
the”brittle state are lower than the corresponding contents of

the other rare;earth,metals here examined. The authors conqlude

praseodymium and neodymium lower the hardness and»especially the

'cardv' 3/ 4
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; ; ' S 's/180/62/ooo/001/013/014
‘Effect of rare earth mgtals,on e Bok0/ELS
,ductile—to—brittle transition temperature of technically—pure
cast molybdenum. - This effect is ascribed to a refining action
of rare earth metals on the penetration type (intc:stitial)'
impurities in molybdenum in consequence of a high chemical
reactivity of rare earths. The appearance’ih the alloys of a
second phase jeads to a reverse effect, i.e., the transition
temperature is jncreased. ~The addition of 0.08% La, 0.01% Nd
and 0.035% Pr to- cast molybdenum'was found to have the greatest
beneficial effect on its ductility and reduces its transition
temperature by about 500 °C. Attempts to cold-roll specimens
of this mo lybdenum failed, however. The solubility‘of.rare—
earth metals in mo lybdenum was found mot to exceed 0.1%.
There are 5 figures and 1 table,. : :

SUBMITTED: July 2. 1961
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AUTHORS: savitskiyY, Ye.M., Baron, V.V

Melting diagr
molybdenumetungs

TITLE: |
ten alloys

Akademiya nauk'SSSR;
tekhnicheskikh nauk.
1962, 119-125

In spite of the fact that th
Nb—w-Mo:alloys are of a ¢
f the good'refréctory
constituent elements, practically no stu
<his field, with the exception of
‘equilibrium composition diagrams ©
involving the same three elements.
',investigation was therefore to cons
diagram of the Nb-Mo-W system an
“some of its alloys.. As the starti
4o (99.99% pure) and tungsten (99.
alloys were prepared by the arc-me
Ccard 1/4 : SRR
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ng mat
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. and IVanova, K.N. (Moscow)
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rable practical ‘
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alloy systems -
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e‘propertiesfof
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e) were used. ‘
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Melting diagraﬁ and some ..;' : /180/62/000/002/012/018
’ 3040/5535 : .

hlth a non~consumable tungsten electrode in-an atmosphere of
purified ‘helium under a pressure of Loo mm Hg. To ensure . N
~equilibrium condltlons, the test alloys were re-melted four to . :

five times. The composition of the test alloys was controlled by '
weighing,and chemical analysis was resorted to only if the

difference in the weight of the ‘specimens differed by more than :
0.1-0.6% from the weight calculated for the required composltlons.f

The cast specimens’ were homogenlzatlon annealed at 1000°C for . =

500 hours in evacuated quartz ampoules.  “The etchants used. ‘were . BV
the same as for pure metals except that the concentration was C A
adjusted to suit the test alloy examined, Niobium was etched with

a mixture of hydrofluoric and nitric acids, molybdenum with a
mixture of sulphuric and nitric acids and tungsten by means of a

mixture consisting of potassium ferrocyanide, caustic soda and

water. Lattice parameters of crystals of the ternary solid

solutions were determined by means of X-ray analysis on spec1mens
cnnealed at 1000°C for 2000 hours and quenched from the same

temoerature. Measurement of hardness at room and elevated

temperatures {(1000° C) as well as microstructural analysis, were

Card 2/4 : : I B '
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Melting diagram and some ... ' S/180/62/000/002/012/Ol8
' : : E040/E535 ,

- carried out on specimens of alloys from the Nb-Mo-W corner ‘with

constant nolybdenum concentrations of 5, 10, 20, .30, 40,v60 and -
75 weight %, 1In the cast state, the alloys had the character- )
istic dendritic structure of solid solutions; in the annealed
state they were single-phase. . No new phases were observed-after

annealing. 'On the basis of microstructural analysis of the

‘as cast' and annealed specimens, determination of the melting
points and X-ray examination data, the melting diagram was A/
constructed of the Nb-Mo-W system.  The existence was establlshed ¥

of an unlimited solubility of . the components of the system in L’\‘

the liquid and solid states. . Isotherms of the solidus alloys i i
showed that the melting temperature drops from .3200°C to 2400°C i

with -decreasing tungsten- -concentration in the alloys.’ In the i

.concentration range investigated, the alloys containing about

70-90% Nb (remainder Mo and W) were found to. have the lowest !

_drop in strength at 1000°C. 'The highest resistance to oxidation

was found in binary n;oblum-base alloys with 10-15% Mo and ;

15-30% W (by weight). The highest resistance to oxidation among -

the termary alloys was shown by niobium-base alloys containing

Card 3/4 S e  ,t;,w-wW;.M;;;wm_.”‘
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Molting diagram and some. LT 5/180/62/000/002/012/018 ',
i ' “EO%0/E535 IR RS
not more than 20 wt.% W and 10 wt.% Mo. Consequently, the most 5{

_promising and most refractory alloys for service in the
temperature range up to 3200°C are the alloys in the piobium @
corner of the Nb-Mo-W ternary;system. Therc are 0 figuresS... - !
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AUTHOR: Savitskiy, Ye. M,, Professor

CTITLE: Modern physics of metals and new technological prdblems

PERIODICAL: Akademiya nauk SSSR. Vestnik, no. 3, 1962, 24 - 34.

TEXT: Phase diagrams are a most important chapter in the development of
new metal alloys. According to H. V. Ageyev, the chemical properties of
the elements concerned are decisive factors in their production. The
physical properties of metal crystals are mainly determined ‘by the type
of atomic bond which is not directly measurable . yet. New phases may
“arise when freezing liquid metal mixtures, either "solid solutiong" with e
atomic bond of a metallic charactér,.orf"metal compounds" with crystalline';/(’ .
structure and mixed atomic bond. Commercial-alloys are mostly solid solu-
tions as to their structure. According to 5. T. Konobeyevskiy, the . solid
-solution boundary corresponds ‘to the minimum of - the thermodynamic poten-
" tial and the critical electron concentration. #)etallic compounds”, first
so designated by N. S. Kurnakov, are usable in the construction of re- :
"actors7~rocket propulsion units, ‘and electronic instruments. The relatitm- |
Card 1/2 o ’ ' s ’
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Modern physics of metals and ... B159/B104

ship between the physical properties and the crystalline structure is stll -
little investigated in the USSR. Crystal interfaces are currently regarded

&s +transition zones at which the crystallites unite to form a polyerystal-

iine body. Methods of determining the gas content in metals_have been - 7
-developed. The influence of metalloids upon metal properties has been ‘
recognized and put to use. The initial material has to be ‘as pure as .. cod
possible, and the gases are fed in doses of hundredths and thousandths per L//)//ﬂ
cent. The pure initial material is obtained by forging or. rolling in :

vacuum or protective gas. Current investigations include the electron
bombardment of»metalvlatticesf(100,000,km/hr); A multipurpose device,
serving for annealing samples in vacuum, for observing and taking pictures: .
of . the microstructure of heated samples,and for determining the begimning
‘of flow in high-melting alloys, is now .in operation at the Imstitut . = .
metallurgii im. A. A. Baykova (Institute of Metallurgy imeni A. A. Bxﬁmv).'
The same instit- te is also operating a plant for the production of single:
crystals of any high-melting metal by electron bombardment. “Impurities
have BeeR Peduced to millionthe per cent, and naw properties of the said
metals have been discovered. There are 4 figures. - v L
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h
: gtallization and mechanical properties of A;a{lég?{ .éléd 1: f,zkh.na k.
' '{:;ggm tungaten — molybdenum = rhenium. I2V. -«( MIRA 15:10)
: ;- o 0 '62. ' .
e toﬁﬁtﬁmﬁiybdemm—rhenium moys—Testing) ‘
- - (crystallization) '
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. E193/E192
AUTHORS: h§avijﬁki¥+;ﬁidbq_8aron, v.V., and Yefimov, Yu.V. -
(Moscow) : ' o - .
TITLE: The effect of cerium on plasticity of vanédium '

PERIGDICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye
tckhnichcskikh nauk._Metallurgiya i toplivo,
no.3, 1962, 107-113 o

TEXT: The objéct of>the presentvinvestigation was.to ekplore
the possibilities of achieving the removal of N, O and S from

 vanadium and thereby improving its placticity, by addition of .

Both alumino- and carbo-thermic

cerium to vanadium melts. ‘
vanadium was used in the preparation‘of~experimental samples
(10-15 g in weight), which were melted in a tungsten arc furnace

with water~-cooled copper hearth in an atmosphere of pure helium g
at 0.9 atm. The proportion of cerium added varied from 0.2 to =~ v/‘
50% wt. Each sample was remelted four +imes to ensure Lo o
homogeneity of the metal. The buttons obtained in this manner -

separated

were,mechanically.descalgd and the vanadium-rich layer,
~Card /8 -
s 2
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Thg gffect of cerium on plasﬁlélty...r E193/E192 ey
from the cerium .layer, wWas used to conduct chemical and gas
analyses, metallogfaphic examination, hardness measurements,,"
compression tests and cold rolling tests. The conclusions were
as follows. 1) Cerium has limited solubility in both solid
and liquid,vanadidm. The 1liquid miscibility gap begins at .
0.2-0.%3 % wt. Ce, and the solid solubility of Ce in V is less -
than 0.1 % wt. 2) Addition of Ce to V melts brings about a
: Qonsiderable decrease in its oxygen, nitrogen and sulphur content
and causes a corresponding improvement in its plastic properties. -
This is demonstrated in Table 3,,wherelsbme data for Ce-treated -
carbo-thermic vanadium are given. ,It.should be pointed out that
complete‘purification.of the melt cannot be achieved in one R R
. operation since a state of equilibrium is reached between liquid
' vanadium, cerium, and the slag; further decrease in the oxygen

content in yanadium can be attained only by»repeated removal of

slag and addition of cerium until the required_degree of purity

- of the melt is attained. Sample melt in Table 3 underwent five
~such operations. 3} The carbon and metallic jmpur ities content’
in vanadium is not affected hy,Ce'additions.“rk) When ‘large Ce
‘card 2/¥ - - . : . v
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The effect of cerium on plasticity..g{gg?éggéoqo/opj/015/016 o

additions are required-to purify heavily contaminated vanadium,
difficulties may arise in melting the charge, owing -to the :
formation of a thick layer of (mainly CeOp) slag which either.
weakens, or even breaks, the arc, particularly when large
(500-600 g) batches of vanadium are treated.

There are 3 figures and 6 tables, T

SUBMITTED: September 18, 1961
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Mechanical‘properties and
crystals of molybdenu?.
‘no.4:133-136 Jl-Ag 62,

recrjst,allization temperature of single

( .nauk Met.i topl.
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ot 11 im. A.A.Baykova.,
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. , - B111/E183%
AUTHORS : - Savitskiy, Ye.i., and Kopetskiy, Ch.V;3v;(Moa§§w)
TITLE: yggiggiigg;fgffzﬁimital,éieﬁenﬁs in méngénésél.'.
 PERIODICAL: Akademiya naukrsssn;'Izvestiya.-otdeieniye""

tekhnicheskikh nauk. Metallurgiya i toplivo, no.4, f;'
1962, 157-161 ’ S ' :

TEXT: An attempt was made - to use the established general.
principles of the formation of metallic substitutional solid .
solutions to estimate the solubility‘of'va:iqus elements in

allotropic modifications of manganese. It was shown that solid

solubility is atisfactorily defined by three factors: .size’” :

(atomic radii), chemical and crystallographic. Of 21- elements for . .
which the dimensional factor is favourable and which are electro- e
negative with respectitb'gammalmanganese, 17 form regions of : ' i;f

limited solid solutions with over 5 atomic %, and only 4 have a
low solubility (under 1-2 atomic %). The chemical factor is most

conveniently expressed through the difference in electro-
negativity. Forvgamma'manganese a continuous range of

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447420001-8"
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Solub%llty of chemical elements R E111/E183 =
‘substitﬁtional'solid soiutions'is formed if'the‘siie'faétoriﬁzl '
’ v R. - R, ' ' ’
poo= A B . yo0%
‘ B

» B are the atomic radii of the
solute and manganese, respectively), if the difference between
the electronegativity of manganese and ‘the solute is between 0.1
and 0, and if the crystal lattices correspond. Rather similar
modification, probably because of its complicated structure.
It is concluded that the method studied is suit
the solubility of various elements in metals.
There are 2 figures. T

able for estimating

SUBMITTED: January 19, 1962
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i the copper—vanadium

TITLE: " Cu-corner of the constitution diagram O
systen
=2I0D: . ikadeniys nauk Kaz S?Oj SSR. YVesinik, nos 5, 1962, 53 - 607
TRAT: :lC“OSu pucture, tnermal,. 2 and x-ray al'ﬁac on analvses end date Oﬂ
hardnﬂss, ni c*onard“eSa, and r851st1V‘tj of Cu=V allojs zre used ‘to con=-
struct the Cu cormer of & consti tution c1ag*am of wne Cu-V.systed for
wiaich relizble cate Were % 1aca1n5 The alloy con31s»1nr of V. {con- =
szining 0-25 €5 ¢, 0.02 < 0228 n 02, and up to O- 2 " metal: 1muuritias :
snd electrolyvic Cu (con up to 0.05 % overall 1mnurltzes) is melted
in a corundum crucivle in. n-Ireqgue ency oven in Ar & oquere.“g‘
bot 1zyer of V is cove tn Cu pu“l”'ea from ox;des. Uniforn v
L a3 tion is obhzined” slting; inen the saMoles are I 4gad and_
&t 90003 for 50 - 100 nrs end theilr u’CTOS&Cthﬂ surface e ched:
5 1ricroscopic s ana‘151s reveGLs laulnaulOﬂ 1n tne qu stete
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Cu-corner of the constitution dizgram ... 3144/3138
iv the 3 - 10 % V renge and & very in homogeneous V distribution. with : :
ess than 3 % V lemination is not observed. X-ray analysis snows shat . L
the mat 's a solid solution of 0.32 - 0.04 % By 3 igqﬁ YV in Cu, while . -
the inc ors are 2 solid solution of Cu in V containing 3.3.-°0.4.Cu. - O
Tne sol ty of V' in Cu in sglid state &t dlz:ere“v temperatures is T
geterzi oy nardening and increases wiih rising temgperatt ares; the inter- :
cction in the Cu-corner is peritectic. The temperature of the peritsctic 2
reaction is measured by di?ferential thermal microanalysis. Adéitions of u//< :
7 up to 0.54 % by weighnt incresse the iemperature of initial fusion from -
1083 3o 11200C and the micronardness from 98 to 104 Vw/muz. Turshsr
sidi<ign nas no effect. Tre Brinell hardness'incre ses graduelly with the
T content. Tre resisitivity is ‘hardly in aflusnced at all. X-rey diffractiam
arnziyeis detects 2 solid solutions in the alloys: & solid a-eolutior_rich
i ¥ with & face-centered cuvic lattice and a solid f-solution rich in

th e body-centered cubic lsitice. Introduction of V into the solid -

tiaon resulis in & slight increase of the Cu lattice paremeter. There.

4 figures and 3 tabdles. ' ' : ;
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5/129/62/000/006/002/008
- E193/EL483 : .

' kAUTHORS:‘ oM., Doctor of Chemical gciences,Professor,

Sayi

Sol'ts, V.A., Engineer, Tylkina;.M.A.,‘Candidate of
- Technical Sqienées i IR
TITLE: The efféét_df rhenium on therproperties of a

cobalﬁ—chromium—nibkel alloy

,PERIQDICAL: Metallovedqniye’i termicheskaya obrabotka,metAilov,

no.6, 1962, 10-13 + 1 plate
" TEXT: The Co—CrfNiralloy KhO%%X{W-(KkONKhM) is used as 2 :
material for those parts*of‘electricaljmeasuring instxruments which
-~ must be'anti-magnetic and have high hardness;and good corrosion

‘and wear resistance. In some cases, hardness higher than that

obtained bY mechanicalvand thermal treatment is required and the )
object of the.presentvinvestigation was to explore the'possibility e
of achieving this end by alloying with rhenium - The experimental /
materials were prepared by remelting'rods of the K4ONKhN alloy o
with 0.5 to 15% rhenium introduced in the form of sintered powder

briquettes. The ingotsg,lo {0 12 mm diameter, were‘redqced by

A R E u
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The effect of rhenium ... 3193/?&83‘ 2 R

“hot swaging étillso - 1180°C to 4.5-5.5 mm diameter, and then

drawn to 0.5 mm diameter wire in several operations with -
intermediate annealings, the reduction given in the final ,
operation varying between 50 and 80%, Metallographic examination

‘"revealed that the alloy studied could contain up to 10% rhenium

in ‘solid solution. All cast alloys had a similar dendritic

structure; after hot swaging,the.rhenium-free’specimens consisted

of large polyhedral grains with disperse inclusions of a second :
phase particle . Addition of rhenium brought about considerable . o
grain refinement and formation of twins in swaged specimens, the’ o
latter effect being particularly pronounced in alloys with 7 to

10% rhenium. All specimens were solution treated at 1180°C

and then aged at various temperatures, hardness measurements being

taken on each specimen in various stages: of the mechanical and

thermal treatment, Typical results are reproduced in Fig.2, 3  /

~and 6. In Fig.2, Rockwell hardness (HRB and HRC) is plotted ﬁ,;é

against the rhenium content in the alloys, graphs a, § and B
relating to cast, hot-swaged and -solution treated material,
respectively. In Fig.3, hardness (Rockwell HRC and VigkersQHV)’
card 2/8 -, : - |
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The effect of rhenium ., E193/E4853 v : .

of wire specimens, given 80% cold deformation, solution treated
and then aged, is plotted against the ageing temperature;

- to specimens containing 0.5, 0.8, 3.0, 5.0, 7.0 and 10.0% rhenium
(curves 2, 3, 6, 7, 8 and 9 respectively), - Finally, hardness

- (HRC and HV) of aged speciménS'containing 7% rhenium is plotted

+ against the ageing temperature,rvarious_curves relating to wires
.which in the last drawing operation had ‘been given different ‘
reductions, as indicated by each curve, Several coanclusions

were reached, 1. Addition of rhenium increases the strength of
the. K40ONKhM alloy without reducing its wofkability or affecting its
anti-magnetic. and corrosion-resistance properties. 2, ‘Hardness
'of 60 to 64 HRC and UTS of 260 to 280 kg/mm2 can be attained in an -
aged alloy containing 7 to 10% rhenium. There are 6 figures. '

 ASSOCIATION: TSNITChi o . i
' ' Institut metallurgii im.-A.A.Baykovn‘(Institute of
Metallurgy imeni A.A,Baykov) AR R A
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AUTHORS: ,S_'g!j.ﬁlciy.._Yg .M. "and Chuprikov, ' G.Ye. v (hlbséow) N

TITLE: The mechanism- of plastic'deformation’of'rhenium df*_"
various degrees of purity: ’ o

PERIODICAL: Alkademiya nauk SSSR. Izvestiya. Otdeleniye
£ elchnicheskilch nauk. Metallurgiya 1 toplivo, .

‘ no. 6, 1962, 167 - 170 BRI
. TEXT: The object of the'present_investigation was to ‘study |
the effect of the oxXygen content on the mode of deformation of B
rhenium single crystals tested in 'tension at room temperature. The .
_oxygen content in the test pieces (2 mm in diameter, 14 mm gauge  if
length) was 0.002 and. 0.006 wta.%. The  experiments consisted of -

measurements, extending it at a strain rate of 0.5 mm/min to 2% ‘
elongation and examining under a microscope the slip lines formed. =
on the surface of each test piece. 1In the case of the specimen - <
containing 0.002% 0, loaded in the direction intermediate between ., -
the (1010) and (0001) directions, slip on the (1010) plane PR
occurred first. ~-All other‘conditions,being equal, increasing‘the»;:f
Card 1/2 : | DR RSO e
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The mechanism of +... = ' E19)/E383

concentration of oxyven to O 0060 brought about ‘the appearance of P
two systems of slip: ,slip on the (1010) plane and slip on the Zfi.'f
basal plane (0001l) in the (1120) dircction. The results obtained = | -
confirmed the findings of Geech, Geoffrey and Smlth (Probl. = u:.i
sovrem. metallurgii, 1960, no. 5, 139) who had concluded that g
the existence of three systems of slip.in rhenlum was caused by '
hlgh concentration of the interastitial atoms.
SUBMLTTDD: July 2, 1962 . ., '

’
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' v ‘ £ the weld metal
1ytdenum with an addition alloying o ;
‘f;frlf-i’éﬁiﬁi.y Svar,proizv, no.7:l-4 J1 162. (MIRA 15v.12)

| tatsio : logicheskiy institut (for
kovskiy aviatsionnyy tekhmelogiche
'%.'ysgiez‘lzo, i';orozov). 2. Institut metallurgii im. A.A.Baykova
Tylkina, Savitskiy). -
(for “ylkints (Molybdenun—Welding) (Rhenium)
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AUTHORS: Savitskiy, Ye: M. and Burkhanov, G. S.
PITLE: Phase diagrams of alloys of titanium withrfare-earth .
‘metals .

S0URCE: Akadeniya nauk - SSSR. Institut metallurgii. Titan'i yégo”i
splavy. no. T, MoScow,‘l962. Metallokhimiya 1 novyye
splavy, 51-60 2 o o ’ S

L
B

pE¢7: In view of the fact that the addition of Yand Sc has a SN
~favorable effect on the physico-chemicalvand mechanical properties’
of various alloys, an.investigation was carried- out of the'physico-;;/ :

~ chemical interaction between La, Ce, Nd, Y and Sc on the one hand,

“and Ti and some 7i alloys on the other, the microscopic, thermal .~ -
and.x—ray'analysis being used. 1t was found that in binary alloys o
. the rare-earth mecals‘slightly’raise the temperature of the poly-
“morphous transformation of i, no intermetallic compounds being

sormed with Ti. The‘501ubility of ¥ and Sc in 7i depends notice-
_ably on the atomic radius of the rare-earth metal. The lowest ab-

‘Card 1/2
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‘ o S/59762/000/007/005/040
-Phase diagram of alloys ... D267/D307 ‘ v
- solute solubility in Ti was observed for Ce, the highest for Sc.
The most favorable effect on mechanical properties at elevated -
temperatures was found in the case of rare-earth metals with even :
atomic numbers. The temperature of polymorphous transformation of u//‘“
~8c (14509C) is lowered to 1350°C by additions of Ti. The solubility ~
of La and Ce in Ti is considerably reduced when Al and V are pre- '
sent in the alloy. The structure of Ti and its alloys is modified

by the addition of rare-earth metals. There are 9 figures and
1 table. . p o e S .
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! o 52 §/659/62/009/000/027/030
’ 1003/1203. ~
AUTHORS - _Savitskiy, Ye. M., Tylkim,M.A., Zhdanova, L. L., Zubkova, L. A, Starkov, V..N- -
Fokin, A. G., Petrova, L. 5., and Arkusha, T- 1.
TITLE: The properties of rhenium, rhenium-tungsten and rhenjum-molybdenum alloys
© SOURCE Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam. L

v. 9. 1962. Materialy Nauchnoy sessii po zharoprochnym splavam (1961 g.), 194-203

he most refractory metals such as W, Re, Ta and Mo. In the present
work the microstructure and the mechanical properties of Re—W and Re—Mo were inVestigated at room and
at 2600°-3400°C. Methods of casting and of plastic deformation of W—Re, Mo—Re and W—Mo—
" Re alloys were developed. It was shown that when tungsten and molybdenum ate alloyed with rhenium there
is an increase in plasticity in machinability in weldability and in strength, and the temperature of recrystal-

\ization increases by 400-500°C. There are 4 figures and 1 table. ‘ _

TEXT Modern technology demands t
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 AUTHORS: ”%Zifififl~35l—ﬂll Tylkina, il A.,'Polyakovu}vV. P.':
PITLE: o Phase diagram of the ruthenlum - rhenium melt

. PERIODICAL: Zhurnal neorpanlcheskoy kh1m11, v, 7, no. 2y 1962 4)9 - 441

S TREXT:  The existence of 2 continuous serles of SOlld golutions in all
concentrations 1is assumed on the pasis of the yicinity of Ru and Re in
the periodic gystem, the similarity of their radii, and jsomorphy of the
‘ crystal gtructute. This agsumption was confirmed by experiments. Various
: spec1mens, cast and thermally treanted, weTe ‘used for the phase ana1y51s. , s
v. S. Shekhtman uged cuts for an X-ray diffraction analysis in a fv7 (RKU) :
chamber by Cu-Ko radiation.. This analysis ghowed the solid solutions o
to be of hexagonul gtructure. There are 2 figures,. 1 table, and 1 goviet —I—
reference. L : v ‘

"SUBMITTED June ?5, 1961

Fig. 1. (a) Phase dlagram Ru - Rej (ﬂ) dependence of bhe lattlce co antk

,qud.1Aﬂf// ‘
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AUTHORS : savitskiy, Te. I, Burkhanov, G. S.
TITLES Constitutior{ dkiagram' of the titanium - gad@linium ayétem v

PERIODICAL: Zhurnal neorganicheskoy xhimii, v. T» mO- 3, 1962, 699 --701
pEXT: The constitution diagram of Ti-Gd melts was examined. The following
- Ti-Cd alloys wvere produced'in'the electric-arc furnace with a W electrode
in He atmospheres Tij Ti + 0.55% of Gd; Ti + 1% of Gd; Ti - 1.5% of Gd; -
71 - 2% of Gd; Ti - 3 of GO i - 4% of Gd; Ti - 5% of G4 Ti - 10 of Gdi
01 - 204 of Gdj Ti Zach of Cdj Ti - 607% of Gd; 75 - 80% of Gdj Ti - 906
of Gd; Ti - 99.7% of Gd. pre-deformed alloys were annealed for 100 hrs . .-
at 1000°C. The conStitution'diagramr(Fig.) was based on thermal, X-Tay S
giffraction and microscopic analyses, and on hardness tests. Ti-Gd alloys ?f/af
crystallize as eutectics (CrystalliZation of the eutectic at 1120°C); Gd .~ :
‘has practically_no influence on the polymorphous transformation of T1, and -
Ti»prob&bly jowers the transformation point of Gd. In the two-phase Trange
up to 880°C, the alloys consist of solid solutions of Gd in o-Ti and Ti in
«-Gd. The solubility of Gd in «-Ti is 1% by weight at 600°C, and 3% by _
 “weight at g500¢c. Ti js only very slightly “oluble in Gd (less than 0.3 -
“Card 1 ' ' e ’ v S o
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Constitution diagram of the... - : B110/B138 '
by;wéight).r The.hardnessloffthe alloys increases in thé solid«éolutibns

range; in the two-phase range the hardness varies additively. There are ' _
1 figure and 13 referencess - 11 Soviet and 2 rion-Soviet. The two refer- . o

" ences to~Eng1ish—language:publications read as follows:  R. H. Hiltz,

. J. Grant. J. Metals, 3; 41,(1957);'K.fA.'Cschneidner.,Tr. Los Alamos tffg‘f'

Scientific Laboratory Los Alamos, -New Mexico, February, 1959. A compila- I R

tion of the physical properties of the rare earth, scandium and yttrium L

metals. : i i AR SR R [ o
ASSOCIATION: Institut metallurgiiiAkademii nauk SSSR im. A. A, Baykova

~ " (Institute of Metallurgy imeni A. A. Baykov of the Academy .

of Sciences USSR) - ‘ :

SUBMITTED:  September 20, 1961
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"AUTHORS Savitskiy, Ye. M., Baron, V. V.,»Yefimbv,~Yu. Voo

TITLE: constitution diagram of the vanadium - cerium Bystem' ‘

PEAIODICAL: 2hurnal neorganicheskoy_khimii,‘v. 7, no. 3, 1962, 701 - 703

TEALT: The constitution diagram of ‘the vanadium - cerium systen with up-
“to 50% by weight cerium was_investigatedvby macrostructural,,microJ :
structural, thermal, and X-ray diffractidn analyses, and by microhardness _
‘tests. Carbothermic V (99.766%) and metallic cerium (98.8%) were fused
in an electric arc furnace in He atmosphere at 0.9 atm. Alloys with up .
to 15 by weight of cerium'were'annealed for 100 hrs at 1100°C, and those ‘14/’;
“with higher Ce content for 200 - 250 hrs at 750°C. A second_cerium—rich gl B
. layer appeared at 0.2 - 0.3% of Ce. The vanadium-rich layers were single- -
phase. Ce was only slightly soluble in V {maximum 0.1%) and jndependent
- of temperature. Measured on a TMT-3 (PMTAB) apparatus at 100 g micro-
pardness increased from 150 to 165-170 kg/mm2 when 0.05 - 0.1% Ce was added. o
Using the drop method of measuring melting point (Izv. AN sSSR, Otd. tekhn. S
“n., no. 4, 36 (1958)) the monotectic gquilibrium point was found to be
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Constitution diagram of the... B110/B138 A R

close to the mélting point of V (1885 * 159C). v raises.the melting point . -
of Ce by only 5 - 7°C,>apparent1y:forming a peritectic, and lowers the .
temperature of the polymorphous y'—> 6 Ce transformation by 20-250C, The }

fusion of commercial V, containing 0, and N, impurities, with Ce reduces

'hardness and increases ducﬁility,in‘the.cold'etate by reducing the 02 and
"Nz. Ce-refined V can bevcoldérolled up to 95% deformabion.: There are
2 figures and 4 referenceé: '3 Soviet and 1 non-Soviet. The reference to
the English-language publication reads as follows; S. A. Komjathy, ° ' co
R. H. Read, W. Rostoker. Phase relationships in selected binary and ternary’ L
Vanadium - base alloys systems. ‘Armour Research Foundation of Illinois S
Institute of Technology. Wadc Technical Report 59 - 483, p. 6 -'15,

January 1960. ‘ S » : . ; , _

SUBMITIED: = September 16, 1961
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s/o7s}/oz/oo7/oos/o1 1/014
/P 920 ¢ »
LUTHORS: ° Savitiskiy, Ye. M., Baron, V. v.,Yefimov, Yu. V.,
’ Gladysnevskiy, Ye. I. : = :
TITLE: Investigation of the system vanadium - molybdenum - silicod

PERIODICAL: Jnurnal neorganicheskoy khimil, V. 7, no« 5, 1962,
1117-1125 ‘

T=4T: The ternary pnase diggram of the system V-- Mo - 31 was plotted

: .Jy means of x-rey analysis, mlcrostruc\.ural analy 515, and mlcrohardness
ceasurement (Fig. g). Results: (1) No new ternmary compounds. are formed - o
, 'nth a structure deviating from that of binary V and }o silicides. . - X
(2) Between the 1sos+*'uctural compounds V351 a,nd r.ioBSl," as well as VSSl3

and L'Tos'Si3 continuous series of solld solutions are formed in Whlch ,k.-,

v the.. Si content: varies by 1 to 2/a. The range of the nomogeneous .
ternary solid solution (V Mo ), 513 extends above 15000C toward higher 5i

contents. (3) The ternary eutectic, (I Mo) 514 - (Mo,V)SJL - (V MO)Sl
Card 1/3 R : G :
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Investigation of the system... : 3101/3110 7 ' o
forms at 16000C. At 800°C, the solubility of V'in‘MOSiz‘is below 1 atdh.
~(4) The phase (V,}Jo)ssi3 nelts congruently, the phase (V,Mo)iSifforms by
peritectic reaction. (5) The unlimited colubility of Mo in V is muca - ,/}/
reduced oY introduction of Si. With about 2 at% gi in V-Mo ‘alloys rich in
¥, a solid solution on the pasis of (V,MO)BSi ;s observed as second phase..
(6) illoying with Si improves greatly the stability of ¥ to oxidation, :
- but reduces considerably its plasticity. Withn 0%,Si’ the plasticity on
compression & = 30%; with 20 at% Mo + Si, e~v6%. There are 9 figures and -
4. tablele. . S - S
ASSOCIATION: Institub metallurgii im. A 4. Baykova (Institute of
’ ’ Metallurgy imeni A. A. Baykov); L'vovskiy gosudarstvennyy
universitet (L'vov State University) DR

SUBMITTED: June 12, 1961 , A
Fig. 9; Isothermal section of_the,system'V-Mo—Si at 800°C.

Legend: _Fm-% = atfh.
Card 2/3
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 PITLE:
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“temperature coe
.25 and 800°C was. much

- of the alloy incresases owing to in
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2o
For

1

- 5avitskiy, Ye- M.
PITI -

as on the electric properties;of"»}ifc

Sffecﬁ of alloying additio
alloy "m0 =35 (PdsS-35)

the tensimetrickpalladium silver

Ry

PLEIODICALY Zuurnal neorganicheskoy vhimii, v. 7, 10 6, 1962, 1536-1342
c resistivity,with temperature‘waq stgdied
30, 39, 40, 45, 50, 55);60r andFBS'at% Ag, 88
possible materials for resistance strain gages. The electric resistivity
was measured with & potehtiometer_between»25 and‘1000°C.‘ 1t was found
that the PdS-45 alloy with 45% Ag was best suited for’ this purpose (Low
fricient of the resistivity in 2 wide temperature range,
£ .40 microohm-cm). - The degree of oxidation between
Jower than with the pdS-35 alloy (containing 35% Ag)s
ent is introduced in the solid solution, the resistivity
tercrystalline gtresses caused by the -
ne orystal lattice types. Experiments

for alloys of Fd with 15,

‘minimum value ©
#hen a third compon

difference in atomic dismeters and b

card 1/§ —
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Bffect of alloying additions on the ... B124/B138 - 7 ;

with alloying additions consisting of metals of groups I-VI of the

periodic system have shown that the high-melting transition metals Pt, :
Re, W, Ta, Mo, Yr, Ru, ‘and, probably, osmium are promising (Fig. 4, Tadle). .
-~ Uptimum electric properties were attained with an alloy containing - -
tungsten. There are 5 figures and 1 table. The twb.English-language :
references are: HN. E. Mott, Proc. of .Cambridge Phil. Soc, 32, 281 (1936);

R. Hibbard, J. of Metals 6, 594 (1954). ' o '

‘SUBMITTED: “July 11, 1961

~Fig. 4. Effect of transition metal additions on the eleétric'pfopéftiés

of Pd5-35 alloy. (1) Specific.resistivity, (2) ratio 9400/925,,.9400 A
- denoting the resistivity at 400°C, Legend: - (A)‘:?éS’ microohm:cm, o

(B) Pds-35.
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. ) B110/3144 . .
LUTHOﬁS: Cqylkina, Fe Reo polyakova, Ve B §3XL£EE11L_IEL;§‘: -
CPITLE: . Phase dingrom of osmium - rutheniumruiloys'

PERIODICALY znurnal neorganichesitel ehiaits v B

1467 - 1468 - | ™

TEXT: &2 Os - Ru phase diagram was established,for the first time, by,"l
‘determining méltingvpoint and hardness and by microstructufalfand R
x-ray structural phase_analyses. As Os and Ru have7hexagona1 crystsl ,
structures, and theiT atomic radil differ by no more'than»1.51%; of . R
"~ golid solutions were assumed to form in an unbroken'series.. 0s and Hu '_X/*f
powders of 99.6% purity sere pressed into tablets; sintered at 1200°C in-'““'
vacuo, then melted in anrevacuated‘électric arc,furnéce under & helium . R
préssure of 200 - 250,mm~ﬁg.~ Cast'samples annealed at 20000C for 41 nrand ¢ e
at 1000°C fgor 500 hrs were used for the phase analysesQ Ground sections - s
etched in 15% ENO3 using alternating current gere used for the micTo- - N
structural analysis. Lattice constants and ‘hardness were determinedr :
a under 5-kg load ( in the Vickers test)y,
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PROVED FOR RELEASE: 03/14/2001
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Phase diagram of... . o B110 Bi44 S

respectively. Results: (1) Os and Ru form an unbroken series of solid. =~
- solutions (by substitution), (2) The initial melting point of the alloyg = -
~decreases continuously from Os to Ru. (3) ALl cest alloys show dendritic : -
gtructures throughout their range of concentrations. The annealed
alloys have the same polyhedral microstructure as the solid solutions,
(4) The solid solutions of the elloys have hexagonal ‘structures only. .
The lattice constants decrease continuously from 0s to Ru, (5) Hardness |
shows a flattened maximum between 70 and 60% by weight of Os. There
are 2 figurés and 1 table. : R S T A

SUBMITTED: January 11, 1962
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3110/B144 '

~auTHORS: ¢ Tylkina, M. h., Polyakova, V. P.,ﬂffzifggiiL,le$;mf :

S TITLE: ' Phuse diagram of osmium-rhenium alloys

- PERIODICAL: Zhurna1 neorganiéheskoy khimii, V. Ty DO 6, 1962, 1469-1470
AT: -An Os-Ré ph&ée diagram.ﬁas established for the first time, by
as

u uring melting point and  hardness and by microstructural. and x-ray

structural phase analyses.

‘gplutions is formed by substitubtion as these metals belong ‘among transition -’

‘metals having incomplete d-shells, they adjoin one another in the periodic -

. system, the have isomorphous crystal structures, and-their atomic radii i
differ but little. Metals-of 99.8 %vpurity were p;essed5.$intered, and ;/}/,ff

melted in an electric arc furnace under a helium atmosphere at. - o : B
200-250 mm Hg. Cast samples,annealed at 20000C for t hr and at 1000°C for . O :
500 hrs were used for the analyses and measurements.':Microsections etched -
in 19 % HNO3 using,alternating current were used for. the microstructural R

2]
RS

It was assumed that an unbroken series ofstIidji

y :analrysis. ‘Lattice constants and hardness were ,dete"rmined ,respébtive}y
1 under Cu-K_ radiation and under 3-Kg lozd (in the Vickers test)y
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- Phase diagram of... - i o S B110/Bi44 :
‘Results: " (1) Os and Re form an unbroken series of solid solutions (by
~substitution). (2) The initial melting point of the alloys rises
‘¢ontintously from Os to Re. (3) ‘A1l cast and énnealed»alloys exhibit
‘bolyhedral microstructures: (4) The solid solutions of the alloys have
hexagonal structures only, The lattice constants increase continuously |,
with the Re content. (5) The hardness of cast and annealed alloys shows a -
flattened maximum at 60-70 % Os. - There are- 2 figures and 1 table, ' '

&

SUBHITIED:  January 11, 1962
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. s S B110/B144 :
‘\ \J : E < L ‘ . 7 »
- AUTHORS: Tylkina, M. A., Polyakova, V. P., Savitskiy, Ye. M.
TITLE: Palladium-iridium phase diagram

PERIODICAL:  Zhurnal neorganicheskoy khimii, v. 7, no. 6,’1962,'1471-1475“[j7 n:

TEAT:  The Pd-Ir phase diagram Was established by measuring the melting'
point, the microhardness of the phases and the Brinell hardness, and by
ricrostructural znd x-ray phase analyses. Pd and Ir have face-centered
cubic crystal structures end similar electronegativity (ir: 2.10;
Pd: 2.08); their atomic radii differ by not more than 1.5 f%. Metal
: powders of 99.8 7 purity were pressed, sintered in vacuo, and melted in an
{ - induction furnace - or, when containing 40-80 % by weight of Ir, in an
' ‘electric arc furnace - under e helium atmosphere at 200-250 mm Hg. - Heat
treatment of the samples for the phase analysis: (1) All alloys.were S
‘quenched from temperatures near their melting points. - (2) Alloys containing = -
40-100 % Ir were quenched from 1600°C in veacuo. (3) All alloys were P
venched from 15000C in vacuwo, from 1300°C, 1100°C, 900°C, and 700°C. N
.%4) Annealing followed for 300 hrs at 1000°C, then cooling to 400°C at .a"

BN

A'r/

.
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Palladium-iridium phase diagram - B110/B144 -

“rate of 100°G/24 hrs, and further cooling in the furnace.’-Cu—Kd radiéiion -

‘ was used for the x-ray structural analyses. Sections of alloys rich in. =
Pd, etched with en ethanol solution of Br, and sections of alloys rich in -, -
Ir, etched in 10 % HC1 with alternating current, were used for the micro- .
‘structural analysis. The hardness and microhardness.were determined under . -

TTM-3 (PTH-3) device, respectively. Results: (1) A peritectic diagram 4" '
'§(1iq + B8 2a) 1760 T 25°C) with two bounded solid solutions was found. A
2) The region of the solid a-solution of Ir in Pd decreases from 38 %

by weight of Ir at ~17000C to 5 % by weight at <7009C. (%) Alloys

* containing € 30 % by weight Ir, quenched from 15000C, have a single-phase
. polyhedral structure. (4) The melting point of the solid a-solution i
increases from that of Pd (1552°C) to 1620°C (30 % by weight of Ir). ,
' 55) The microhardness increases from 40 kg/mm? (pure Pd) to 200 kg/mm®

30 % by weight of Ir). The hardness of alloys with solid a-solution,

. quenched from 15000C increases continuously irom 35 kg/mm? (pure Pd) to
120 kg/mm2 (30 % by weight of Ir). (6) The region of the solid P-solution . °
decreases from 17 % by weight of Pd at ~1700°C to 9 % by weight of Pd at = .
©{10009C, - On quenching from «<1600°C,_a second phase is separated, and the = ‘

Card 2/3 .
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Palladivm-iridius phase diagram ~ B110/B144

hardness of an alloy contalninE, 10 & by '-elght of 'Pd increases. (7) Two
face- cenuered cubiz solid solutions occur in alloys containing 60 and 70 %
by weignt of Ir whan quenched from temparatures near the - meltlng po:.nt.

- .There are 2 figures. :

SUBMITTED: Jmmmw11,19@-
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SAVIISKIY, Ye, M, TYLKINA, M.A.; TSYGANOVA I.A.; GLADYSHEVSKIX, Ye.L,;

e

* Phaseidiagram of the hafnium - rhem.um system. ‘Zhur.neorg.khim, 7 nd.7;
1608-1610 J1 162.. _ (MIRA 1q 3)

1. Institut metallurgii imeni A. A.&xykova i L'vovsk:.y gosudarstvennyy
universitet imeni I.Franko,

(Hafnium-rhenium alloys )
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TYIKINA, M,A.; TSIGANOVA, T.Ac; SAVITSKIT, Yo M,

Phase diagrams of Thenium alloys with platimm metals (rhociwm, -

Zhur. » khim, 7 no.8:1917-1927
Ezl%zdium, iridium) neorg i 1636)

(Rhenium dlloyé), (P.Latinum metals)
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- SAVITSKIY, Ye,M.; 1Y¥IKINA, M,A.; CHUPRIKOV, G.Ye.

Effent of metallic impurlties on the physicomechanical properties
of rhentum. Zhur.neorg.khim. 7 no.9:2272-2274 S 162,

: : (MIRA 15:9)
(Rhenium) g (Metals)
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,UTUORS:  Savitskiy, Ye. B Perekhova, Y. F., Birun, §. As
: _ Savitskiy, X%e , irun, §. A

TITLe: . Phase dingranm of ~the magnesium-palladium system
PZRICDICAL: Znurnal neorganicheskgy'kbimii;,y.‘7, no. 10, 1962, 2367-2373
PEXT: - A complete phase diazram of the g -. pd system (Fig.'z) was
established, based on thermaly microstructural and X-ray diffraction
“analyses &nd On the determination of specific weight, nardness, and micro-
rardness. The gpecific wcight}of-the alloys increases up to a Pd content
of 5% by weight, et first slowly and then rapidly. “The microstructural
analysis shows that the colubility of Pd in Mg does not exceed 0.5%¢ by
weight at room temperature and is ~1% by weight:at_the'eutectic.b The
 solubility of g in Pd is 6% by neight at the eutectic, and 5% at room
temperaturﬁ. The compound MgPd3 found by R. Ferro (J; Metals, 1, 424

(1959)) %7 microstruétural'andfx-ray’anélyses wag not confirmed. - X-ray
diffraction analysis of samples, annealed at 400 ¢ for 250 hrs, revealed
that MgGPd nas a cubic lattice with a = 10.0 kX and proved the existence
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